An increasing number of women are becoming mothers by seeking treatment for infertility. In particular, the number of births that were There have been reports of adverse effects on the psychological health of women who receive ART infertility treatment, including a high state of anxiety and a tendency to develop depression.
| INTRODUC TI ON
An increasing number of women are becoming mothers by seeking treatment for infertility. In particular, the number of births that were achieved through assisted reproductive technology (ART) increased from 1 in 56 of all live-born infants in 2005 to 1 in 25 live-born infants in 2013. 1 There have been reports of adverse effects on the psychological health of women who receive ART infertility treatment, including a high state of anxiety and a tendency to develop depression. 2, 3 However, a meta-analysis of 14 prospective studies of infertile women concluded that neither anxiety nor depression affects the ART fertility rate. 4 With respect to the parental role, women who conceive by using in vitro fertilization (IVF) report lower levels of self-esteem and parenting competence than first-time mothers with no history of infertility. 5 Additionally, a systematic review suggested that subgroups of women who undergo ART procedures are more vulnerable than others to psychological difficulties during the transition to parenthood. 6 However, a study comparing women who conceived after infertility treatment with those who conceived naturally found that there was no difference in their adaptability to the maternal role in the perinatal period. 7 A Japanese study reported that primiparous women who had received conventional infertility treatment (clomiphene, hormone injections, or artificial insemination) had slightly higher scores on the Edinburgh Postnatal Depression Scale (EPDS) than women who had received ART treatment at all three time points studied (late pregnancy, after the first week post-partum, and at 1 month post-partum). 8 However, the number of participants in that study was limited and there was no significant difference among the three different studied modes of conception (conventional infertility treatment, ART infertility treatment, and natural conception). 8 Consistent with that finding, in another study, the women who had conceived through ART showed no increased risk of postnatal depression, compared with those who had conceived naturally. 9 A populationbased sample of women in the USA who had conceived following any infertility treatment also had no increased risk of post-partum depressive symptoms. 10 In contrast, an Italian study found that the number of ART cycles, but not the number of conventional infertility treatments, was a factor that predicted the post-partum psychological state.
11
Primiparous women who conceive after ART are generally older than women who conceive naturally; however, both older and younger primiparae have been reported to have a higher risk of postpartum depression than multiparous mothers during the first month post-partum. 12 In a study of primiparous women who had conceived naturally or after ART, structured interviews at 4 months' postpartum revealed no difference in the rate of major depressive disorder by conception method across the three age groups. 13 However, those results were from research that was conducted in Western countries, where egg donation is legally permitted. In addition, that study did not consider social support as a protective factor for postnatal depression and did not distinguish between women who had conceived through conventional infertility treatment and those who had conceived after ART.
To summarize the previous studies, the effects of infertility treatment on the psychological health of post-partum women are not consistent and most of the studies were conducted in limited time periods. Furthermore, the Japanese cultural context should be considered in applying the results of those studies. In Japan, egg donation for ART is regulated by scientific societies and the postnatal hospital stay is longer than in countries like Australia and the USA. Japan also has a social support custom called satogaeri, where new mothers return to their parents' home after discharge from the birthing facility to receive help from their own mother in the first post-partum month. This cultural practice means that the results of previous research from Western countries cannot necessarily be applied in Japan. Little longitudinal research is available on the association between the mode of conception and postnatal depression in Japanese mothers spanning the first 6 months' post-partum, which is a high-risk period for depression. 14 Therefore, this study aimed to clarify the relationship between the mode of conception (conventional or ART infertility treatment) and depressive symptoms and to identify the predictors of depressive symptoms during the first 6 months after childbirth.
| PARTI CIPANTS AND ME THODS
The study's sample was taken from a prospective cohort study that examined the physical and psychosocial well-being of Japanese mothers during the first 6 months' post-partum. A detailed description of the cohort study method has been published previously. 15, 16 Approval of the cohort study was obtained from the relevant review boards at the principal investigator's university and participating research hospitals.
The study's participants were Japanese female patients at 13 hospital obstetric wards in the cities of eastern and western Japan between May, 2012 and September, 2013. The eligibility requirements were those who were aged 16 years or older and a singleton delivery. The exclusion criteria were difficulty communicating in the Japanese language and any postnatal condition that was life-threatening or distressing, in either the mother or the newborn.
| Procedure
Women were recruited during days 1-3 of their hospital stay after delivery by using a brochure that explained the study. The information that was provided included the aim of the cohort study spanning 6 post-partum months, the participation method, the voluntary nature of participation, and the right of the participants to withdraw at any time. Each woman was given the opportunity to participate and asked to sign a consent form. On the day before hospital discharge, the women who had consented to participate completed a self-report questionnaire that included questions about their demographic and obstetric information, as well as the 10 item EPDS. Medical facilities that cooperated in this research used a mother-infant, shared-room system. Generally, the women were hospitalized for 4-6 days following vaginal delivery and 6-9 days after a cesarean delivery. Another self-report questionnaire that incorporated the EPDS was administered at 1, 2, 4, and 6 months' post-partum.
| Post-partum depression
The post-partum depressive symptoms were assessed with the EPDS, which was created to screen for post-partum depression. 17 The EPDS is a valid tool for new mothers and has high sensitivity and specificity. 18 A valid and reliable Japanese version of the EPDS is available 19 and has been used previously to identify post-partum depression among new mothers in Japan. The Japanese EPDS is a 10 item self-report questionnaire that is used to assess the existence and degree of depressive symptoms. Each item is scored on a scale of 0-3, giving a total score of 0-30. A score of 9 is the recommended threshold to determine whether depressive symptoms merit clinical consideration. 19 Thus, a high risk of post-partum depression was defined as having a Japanese EPDS score of at least 9.
| Demographic and obstetric information
The participants' age was their age on their last birthday at the time 
| Data analysis
The participating women were assigned to three groups, accord- [20] [21] [22] [23] to elucidate the independent association of the mode of conception with depressive symptoms. The authors added the variable mode of conception (natural conception, conventional infertility treatment, or ART), giving a total of 15 variables that were included simultaneously in the regression model using forced entry. As the four social support variables were not measured before hospital discharge, they were excluded from the analysis of the postnatal hospital stay data. There were 411 (15.2%) women with high EPDS scores at 1 month post-partum, 260 (9.6%) at 2 months' post-partum, 221 (8.2%) at 4 months' post-partum, and 241 (8.9%) at 6 months' post-partum.
| RE SULTS
There was no significant difference in the presence of high EPDS scores at 1, 2, 4, and 6 months' post-partum among the three groups by mode of conception (Table 2) .
Only the significant results were shown, which were for eight variables plus the variable mode of conception, as shown in Table 3 . This table shows all the odds ratios, including those with a value of 1, and values for the 95% confidence intervals to the second decimal place. The logistic regression analysis results did not show a significant relationship between the mode of conception and depressive symptoms at any time from the postnatal hospital stay to 6 months' post-partum. During the postnatal hospital stay, the factors that were related to the EPDS score were financial burden, infant feeding method, first-time childbirth, and emergency cesarean delivery (Table 3 ). The five factors that were associated with the EPDS score at 1, 2, 4, and 6 months' postpartum were first-time childbirth and having a male infant (at both 1 and 2 months' post-partum only), financial burden, mixed feeding or formula feeding, and dissatisfaction with social support (Table 3) .
| D ISCUSS I ON
This study showed that during the postnatal hospital stay, the three naturally or through ART. 9, 10 In addition, this study used a sufficient sample size and controlled for 14 variables that were identified in previous Japanese studies as predictive factors for post-partum depression. 20, 21 These findings thus clarify that the method of conception and, in particular, the use of conventional infertility treatment and ART are not predictive factors for post-partum depressive symptoms in the first 6 months after childbirth.
It was found that four factors had a significant relationship with post-partum depressive symptoms during the hospital stay: emergency cesarean delivery, first-time childbirth, exclusive breastfeeding, and perceived financial burden. The latter three remained significantly associated factors after leaving hospital, along with two additional factors: having a son and dissatisfaction with social support. These observations are consistent with research results that were available to date on primiparae who experienced stress when first adapting to the maternal role and indicates that being a first-time mother could be a trigger for post-partum depressive symptoms. As becoming a mother for the first time was a factor that was related to post-partum depression for ≤2 months' post-partum, preventive care
for post-partum depression is needed before childbirth for primiparae.
Requiring an emergency cesarean delivery was a factor that was related to post-partum depressive symptoms only during the post-partum hospital stay. An emergency cesarean delivery is an unexpected critical event that has been reported to be a traumatic experience for women 22 ; as such, it is conceivably linked to early post-partum depressive symptoms. Given that undergoing an emergency cesarean delivery was not related to post-partum depressive symptoms after 1 month post-partum, it may be considered a risk factor that should be noted in the early post-partum period.
Most mothers in this study desired to breast-feed their infants.
There was no major issue for the mothers or infants who could share a room with their infant while hospitalized. The women received appropriate care and were allowed to try breast-feeding in their own way. It was noted that for some mothers, not being able to exclusively breastfeed their infant despite a desire to do so might have become a discouraging experience that could have influenced depressive symptoms; this is an issue that could warrant further examination in future studies. As a factor associated with post-partum depressive symptoms, a perception of economic burden correlates with financial distress, as indicated in a previous report. 23 Financial worry might compound the emotional anxiety that is experienced after childbirth and become linked to post-partum depression.
The study's finding of an association between dissatisfaction with social support and post-partum depression is consistent with a general insufficiency of social support. 23, 24 Feeling dissatisfied with social support (which functions as a buffer for post-partum stress)
indicates either a lack of any social support or a lack of support that meets a mother's needs. Based on this result, social support that fulfills a mother's needs is necessary, not only during the early postpartum period but also ≤6 months' post-partum.
There is a saying in Japan that "It's good to first have a girl, then a boy," reflecting a belief that girls are easier to raise than boys and it is best to first gain experience raising a girl before having a boy.
If mothers expect to have a harder time caring for a boy than a girl, they could feel that male infants are difficult to raise and would prefer to have a girl. A difficult baby also exacerbates a mother's parenting stress. 25 In an age of declining birthrates, where mothers commonly raise only one or two children, this finding that the infant's sex is a predictive factor for post-partum depressive symptoms is consistent with findings from China. In that country, there is a preference for a having a boy first and having a girl first is a risk factor for post-partum depression. 26 The preference for a girl first might be characteristic of Japanese mothers; this is an interesting topic that warrants further investigation to further clarify an influence of male sex on post-partum depression.
An important implication of this research is that, regardless of the mode of conception, an assessment to prevent depressive symptoms during the post-partum hospital stay should consider factors, such as first-time childbirth, emergency cesarean delivery, non-exclusive breastfeeding, and the perception of economic burden. A preventive assessment for post-partum depression also should be carried out at the 1 month infant check-up and should consider whether a mother TA B L E 2 Prevalence of depressive symptoms (Edinburgh Postnatal Depression Scale score ≥9) over time among the post-partum women by the mode of conception TA B L E 3 Associations of the mode of conception and other variables with depression in the first 6 months' post-partum (n = 2709) is a primipara, as well as whether she is dissatisfied with the social support and sex of her infant.
This study was limited by the fact that the participants were assigned to three groups based on their mode of conception, but the details of the infertility treatments, such as the cause of infertility and the number of ART cycles, were not considered. 11 In addition, an exclusion criterion of this study was the presence of any mental disorder during pregnancy. It did not include mothers with the presence of any mental disorder during pregnancy; therefore, women with perinatal depression following ART might not have been included in this study. If the presence of any mental disorder during pregnancy had not been an exclusion criterion, this study's results might have differed with respect to the mode of conception. Moreover, because recruitment occurred after childbirth, it is possible that mothers with severe depression during pregnancy following infertility treatment were excluded from the study. However, the merits of this study include the use of a sufficiently large sample (n = 2709) and an analysis of longitudinal data that spanned a 6 month post-partum period.
The results of this study suggest that infertility treatments do not always lead to negative impacts on a woman's post-partum psychological health. Instead, it was found that during the first 6 months after childbirth, financial worry, an inability to exclusively breast-feed, and dissatisfaction with social support were related to post-partum depressive symptoms. To prevent post-partum depression, it is important to periodically conduct individual assessments. An assessment of Japanese mothers during the post-partum hospital stay should consider factors, such as being a first-time mother and having an emergency cesarean delivery; assessments at 1 and 2 months' post-partum should consider being a first-time mother and having a male infant.
In this study, it has been shown that there is no significant relationship between the mode of conception and depressive symptoms during the first 6 months' post-partum in a sample of Japanese mothers. In order to prevent post-partum depression, it is necessary to provide nursing care that is based on individual assessments that are not focused on the mode of conception, but rather on whether the mother is a primipara or multipara, the delivery method, whether the desired infant-feeding method has been achieved, whether a feeling of financial burden exists, the degree of satisfaction with social support, and whether the mother is stressed because of her infant's sex.
Further longitudinal research from early pregnancy following infertility treatment is needed in order to clarify whether there is a relationship between the onset of perinatal depression and not only the mode of conception, but also factors including the cause of infertility and the number of ART cycles.
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